Abstract. Nanda [6] introduced and discussed p
Introduction
With the development of the theories regarding fuzzy numbers and their applications, the concept of fuzzy numbers has become more and more popular since 1972. Some authors, including Kaleva and Seikkala, studied the theory of fuzzy metric spaces using the concept of fuzzy numbers [3] . Bounded and convergent sequences of fuzzy numbers were introduced by Matloka [5] . Nanda [6] studied the fuzzy numbers and showed that the set of all convergent sequences of fuzzy numbers came form a complete metric space. Fuzzy normed spaces have been studied by Felbin [2] , as well. She used a fuzzy number to develop the theory of fuzzy normed spaces in an analogous way to fuzzy metric spaces.
Preliminaries
Let D denote the set of all closed bounded intervals I = [A 1 , A 2 ] on the real line R, where A 1 and A 2 denote the end points of I. For I 1 , I 2 ∈ D, i. X is normal, i.e., there exists an x 0 ∈ R such that X(x 0 ) = 1, ii. X is fuzzy convex, i.e., for any x, y ∈ R and λ
iii. X is upper semi-continuous, iv. the closure of {x ∈ R : X(x) > 0}, denoted by X 0 , is compact.
i., ii., iii., and iv. imply that for each α ∈ [0, 1], the α-level set dened
We denote the set of all fuzzy numbers
It is known that L(R) is a complete metric space with the metric d [5] . A sequence X = (X k ) of fuzzy numbers is a function X from the set N of the set of all positive integers into L(R), and fuzzy number X k denotes the value of the function at k and is called the k th term of the sequence.
We know that if (M, ) is a linear metric space, then g(x) = (x, θ) is a norm on M , where M is a non empty set, and θ is zero element in M [4] .
The linear structure of L(R) includes the addition of X + Y and scalar multiplication λX, λ ∈ R, in terms of α− level sets by
Nanda [6] introduced and discussed p (F) space of sequences of fuzzy numbers as follows:
also shows that it's a complete metric space with the metric
) is a Banach space with the norm
The fuzzy basis of the sequence space p(F )
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It is well known that every fuzzy number can be uniquely represented by its α-cut. Therefore every fuzzy number X denes a closed interval, that is, if X is a fuzzy number then we can write X = [X − (α), X + (α)] for all α ∈ [0, 1]. In this paper, we assume that every fuzzy number is a triangle fuzzy number and every fuzzy number was taken as X = [X − (1), X + (1)].
Definition 2.1. [1] (I, I, I , . . .). Let (E k ) be a sequence whose k th place is I and the rest are all θ.
If a normed fuzzy sequence space X(F) contains a fuzzy sequence (T n ) with the property that for every X ∈ X(F) there is a unique sequence of scalars (λ n ) such that lim
called a fuzzy Schauder bases for X(F).
Some properties of the spaces ∞ (F) and c(F) were studied by Çakan and engönül [1] . They showed that the sets E 1 = (I, θ, θ 
After these explanations, theorems could be given as follows: θ, θ, . . . , I, θ, . . .) ,. . . . Then (E k ) is a basis for the space p (F) under norm;
It is followed by X = k X k E k . This representation for X is unique. If
Here, we obtain λ k = X k . This completes the proof.
As a result of Theorem 2.3 we have;
Theorem 2.4. The space p (F) is separable.
Let X(F) be a normed fuzzy sequence space, and then the set of all bounded linear functionals on X(F) constitutes a normed space with the norm dened by
which is called the dual space of X(F) and denoted by X(F) * . Now, we shall characterise the dual of the fuzzy sequence space p (F).
Theorem 2.5. The dual space of p (F) is q (F); here, 1 < p < ∞ and q is the conjugate of p, that is, 1/p + 1/q = 1.
Since F is linear and bounded, we have
Let q be conjugate of p and consider X n = (α
3)
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By substituting this into (2.2), we obtain
By using (2.3) and (q − 1)p = q, we also have;
which are together as,
Dividing this by the last factor and using 1 −
Since n is arbitrary, letting n → ∞, we obtain
Conversely, for any Y = (β k ) ∈ q (F), we can get a corresponding bounded linear functional G on q (F). In fact, we may dene G on q (F) by setting
where X = (α k ). Then G is linear, and boundedness follows from the Hölder inequality (2.2). Hence, G ∈ q (F).
We nally prove the norm of F on the space q (F). From (2.2 ) and the Hölder inequality is, hence by taking the supremum over all X ∈ p (F) of the norm I, we obtain
From (2.4) we see that the equality sign must hold, that is, This can be written as F = c q (F) , wherec = F (E k ) ∈ q (F). The mapping of p (F) * onto q (F) dened by F →c is linear and bijective, and from (2.5) we see that it is a norm preserving, so it is an isomorphism.
